This paper uses data from the General Household Survey to examine the economic returns to education between 1985 and 2003 for men and women in the UK. The evidence suggests that the returns to education have increased for men and declined for women. Quantile regression estimates illustrate that younger workers have come to experience more unequal returns to education across the conditional earnings distribution. The evidence suggests that both time spent in education and educational credentials are important in explaining earnings with higher qualifications always conveying higher earnings, holding years of schooling constant.
I. Introduction
The rapid and massive expansion in education over the last quarter century has led to renewed interest in the economic returns to investment in education. Although the relationship between education and individual earnings is one of the most commonly studied topics in the economics literature, comparable estimate of returns to education over time are difficult to find for the UK. This paper, using data from the General Household Survey, examines the impact of education on labor market earnings between 1985 and 2003 for men and women in the UK. People at work on average have one more year of continuous full-time education today than they had twenty or so years ago. Conventional estimates of the Mincerian human capital wage function suggest that the rate of return to an additional year of completed schooling has generally increased for men and declined for women between 1985 and 2003. Over the last number of years, individuals have increasingly tried to differentiate themselves on the basis of distinguished educational qualifications. Most remarkably, the proportion of men holding university qualifications doubled while the proportion of women holding university qualifications trebled. Recognized educational qualifications have rarely been incorporated into the standard Mincerian framework for analyzing the returns to education. In this paper, having presented the conventional returns to years of schooling, I provide estimates of the returns to education defined by five educational qualifications. The rate of return to every education type for men remained fairly stable or slightly increased while the returns to all educational qualifications noticeably declined for women.
Across age groups, the premium to a university qualification (over no educational qualifications) among younger men increased whereas the returns for older men remained stable. The returns to mostly school-awarded educational qualifications declined for younger women but remained stable for older women, while the returns to higher educational qualifications declined similarly for younger and older women.
The large decline in the returns to all educational categories for women has not been reported in the prior literature. The decline in the returns to education for women accompanied the dramatic and massive increase in the educational standards of the female labor force.
Mean regression (Ordinary Least Squares) estimated returns to education constitute only a limited aspect of possibly more extensive changes across the conditional wage distribution. Recent research employing quantile regression methods has revealed that education has a greater effect upon the wages of individuals at the upper part of the wage distribution than upon wages of individuals at the lower part of the distribution (Buchinsky 1994) . The results from quantile regression estimates indicate that for younger men the returns to university qualifications over time noticeably increased at the top of the conditional earnings distribution but remained flat at the lower end. For younger women there is (weak) evidence that the returns to mostly higher educational qualifications declined over time at the lower part of the earnings distribution while the returns remained unchanged at the top. These results suggest that younger workers have come to experience more unequal returns to education across the wage distribution.
The fundamental question of whether schooling enhances or signals productivity is at the heart of studies seeking to determine the value of investments in education. One of the predictions of signaling theory is that individuals who receive qualifications will earn more than their counterparts with the same number of years of education who do not hold qualifications. This is known as the sheepskin effect. Previous econometrics models used to provide estimates of sheepskin effects have been limited by the lack of information on credentials. The use of years of schooling to measure sheepskin effects in the returns to education may lead to misleading inferences in the context of the complicated structure of the UK education system. The results indicate that both time spent in education and educational credentials are important in explaining earnings with higher qualifications always conveying higher earnings, holding years of schooling constant.
The remainder of this paper is organized as follows. In Section II the General Household Survey is outlined and changes in the composition of the workforce are discussed. Section III describes the econometric model underlying the estimation and presents the results from OLS and quantile regression estimations. Section IV looks at sheepskin effects in the returns to education. Finally, Section V summarizes and concludes the paper.
II. General Household Survey
This paper makes use of data from the General Household Survey. The GHS is a survey of approximately 13,000 households in England, Scotland and Wales conducted throughout the year by the Social Survey Division of the Office for National Statistics. The survey started in 1971 and has been carried out continuously since then, except for breaks in 1997/98 when the survey was reviewed and 1999/ 2000 when the survey was re-developed. The main aim of the survey is to collect data on a range of topics concerning both the household and the individual. The household questionnaire covers the following topics: demographic information about household members, household and family information, household accommodation, housing tenure, consumer durables including vehicle ownership, and migration. The individual questionnaire includes sections on employment, pensions, education, health and use of health services, family information including marriage, cohabitation and fertility history, and income. All adults age 16 and over are interviewed in each responding household. This paper focuses on men and women between 16 and 64 years of age who are in full-time or part-time employment in every dataset from 1985 through 2003. This gives a sample of 63,087 men and 60,489 women. Table 1 presents the means and standard deviations of the variables used in this paper. The central purpose of this paper is to estimate the economic returns to education over time. The main variables of interest are earnings and education. The wage measure used in this study is the log of real gross hourly wages deflated at 2003 prices using the Retail Price Index. This hourly wage measure is constructed by dividing usual weekly wages by usual hours worked.
Years of schooling are calculated as age left continuous full-time education minus five years, as individuals begin school in the UK at age five. Today all British children must attend school until at least the age of 16, however, for some individuals in the GHS the minimum school leaving age was 15. Educational qualifications provide more information about an individual's educational career than the usual measure of years of schooling. The Labour Force Survey for the UK, like the Current Population Survey for the US, did not record information on educational qualifications until the early 1990s. Since that time several papers have been written describing the returns to educational qualifications using this survey from 1992 to 2002 (see, for example, Walker and Zhu 2001; Chevalier et al. 2004; McIntosh 2004; O'Leary and Sloane 2004) . The GHS is the only British annual survey which contains detailed educational qualifications as well as years of education prior to 1991. 
III. The returns to education
The Mincer (1974) human capital wage model specifies:
where ln y is the log of earnings, s is the years of schooling completed, x represents age, and ε denotes the error term. The index i refers to individuals (i = 1, 2,…, n).
The parameter β 1 is interpreted as the rate of return to an additional year of (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) and includes in addition to the above variables year interaction dummies with education. This specification is as follows:
where T is the year from which the observation is taken. By interacting education with a time trend I can test whether there were significant long-run differences in the returns to qualifications over time. Over time the returns to educational qualifications generally remained fairly stable for men. The trend terms derived from the pooled sample for men show that there were small although statistically insignificant increases in the returns to qualifications awarded at all levels, apart from NVQ level 5 which is statistically significant at the 10 percent level of significance. These results are in line with those of previous studies over the 1990s (Walker and Zhu 2001; Chevalier et al. 2004; McIntosh 2004; Card and Lemieux 2000) . For women there is a statistically significant downward trend in the returns to all educational qualifications especially at the (2) To this point estimates are based on the assumption that the returns to education are the same for all age groups. This is only true if older and younger workers are perfect substitutes in production. However, if workers of different ages are not perfect substitutes for each other, a large group of well-educated workers in one cohort may depress the wages of the better-educated members of their own cohort, but leave the wages of other cohorts unaffected. Table 6 presents an overview of trends in the returns to education for three different age groups:
ages 26 to 36, ages 37 to 47, and ages 48 to 58. Younger men on average earn lower returns to education especially at the higher levels of education. Looking at trends in the returns to education, the growth in earnings among younger men with qualifications at NVQ level 5 is statistically significant whereas for older men it is not statistically significant. NVQ level 5 are university qualifications which have seen the most rapid growth over the last two decades. Trend terms on other educational qualifications are not statistically significant. These results are in line with those of Card and Lemieux (2000) using the GHS data, which shows that the increase in the education-related wage premium for men was almost entirely attributable to increases in the relative earnings of younger college-educated workers (relative to secondary-school-educated workers) while the return for older men has remained stable or declined.
The returns to education declined over time for women. This was due to fairly similar proportionate declines in the returns to education for older and younger women with higher educational qualifications i.e., qualifications at NVQ level 4
and NVQ level 5. Among individuals with qualifications at NVQ level 2 and NVQ Note: Standard errors are presented in parentheses underneath the coefficients. * significant at 10%; ** significant at 5%; *** significant at 1%. Specifications include dummy variables for part-time status and controls for age and age squared. Note: Standard errors are presented in parentheses underneath the coefficients. * significant at 10%; ** significant at 5%; *** significant at 1%. Specifications include dummy variables for part-time status and controls for age and age squared. level 3, the returns to education declined significantly for younger women but remained stable for middle-aged and older women over the course of the data.
Ordinary Least Squares estimates are based on the assumption that the returns to education are the same across the conditional distribution of earnings. Recent studies suggest that restricting the analysis to mean effects may miss an important feature of the earnings structure if the returns to education vary across the condition wage distribution (Buchinsky 1994) . Table 7 reports the returns to each educational qualification estimated by quantile regression for younger and older workers over the pooled sample (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) . The coefficient estimates on education derived from log wage quantile regressions may be interpreted as the returns to education at a particular decile of the log wage distribution. The results suggest that for men and women alike, across all age groups, there is no consistent tendency for the returns to increase linearly with deciles, from top to bottom, as would be implied by a tendency for ability to bias returns upward. These findings confirm those of Chevalier et al. (2004) who also using the GHS found that the returns to education
are not lower at the bottom of the distribution.
Trends in the returns to educational qualifications across the conditional wage distribution are remarkable. In the previous section it was shown that educationrelated wage increases for men were primarily increases experienced by younger men who held qualifications at NVQ level 5. Quantile regression estimates now show that younger men who hold qualifications at NVQ level 5 have experienced significant wage increases at the 90 th decile but stable wages at the 10 th decile over the last two decades. This evidence suggests that the rate of return to new investment in university education among men is complementary to unobserved ability. Similar findings were reported for the US by Buchinsky (1994) .
In the previous section it was shown that the returns to education for women declined over time across all levels of education for both younger and older workers.
The results from quantile regression estimates show that older women at the 10 th and 90 th deciles experienced similar declines in the returns to educational qualifications. By contrast, there is weak evidence that the returns to education among younger women at the 10 th decile declined over time whereas at the 90 th decile it remained unchanged apart from the returns to qualifications at NVQ level 3 which statistically significantly (at the 10 percent level of significance) declined by 1 percent per annum.
IV. Sheepskin effects
Economic theories of education offer different explanations for the observed correlation between higher levels of schooling and higher wages. The theory of human capital suggests that it is time spent in school which directly increases the Standard errors are presented in parentheses underneath the coefficients. * significant at 10%; ** significant at 5%; *** significant at 1%. Specifications include dummy variables for part-time status and controls for age and age squared.
worker's productivity. This conclusion is only true if education groups reflect true productivity differentials, and not inherent ability differences that happen to be correlated with education. According to signaling theories of education, individuals with more education tend to earn more not solely because education makes them more productive, but rather because it serves as a credential which signals higher innate productivity (Spence 1973; Arrow 1973; Weiss 1995) .
One version of signaling theory is that individuals who receive qualifications will earn more than their counterparts with the same number of years of education who do not hold qualifications. The existence of differences in earnings between individuals with and without credentials holding accumulated years of schooling constant is known as sheepskin effects. Evidence of sheepskin effects may be interpreted as corroboration of the signaling hypothesis if more able individuals are more likely to succeed in examinations than less able individuals (Weiss 1983) .
Educational credentials provide a mechanism for the more able workers to separate themselves from the less able ones.
However, the existence of sheepskin effects need not be taken as evidence in favor of the signaling hypothesis. An alternative interpretation due to Chiswick (1973) is that dropouts are disproportionately comprised of inefficient learners who leave school when they realize how little their productivity is improved by education. Graduates are disproportionately comprised of efficient learners who complete their qualification programs because their productivity is greatly improved by education. Comparisons of earnings of graduates and dropouts then appear to show large sheepskin effects because the graduates are much more productive.
Under this interpretation, education's effect on earnings arises solely from its effect on productivity and not from any signaling role.
The existence of sheepskin effects has been documented by Hungerford and Solon (1987) , Belman and Heywood (1991) , and Card and Krueger (1992) using a variety of US data sets. Inferences about sheepskin effects were drawn from imputed information about the "usual" number of years to obtain a high-school diploma (12 years) or university qualification (16 years) and not actual information on receipt of qualifications. Sheepskin effects based on individuals' years of schooling will be biased measures of the true effects if some individuals do not earn qualifications, and others take different amounts of time to complete them. In investigating this issue, Jaeger and Page (1996) for the US found that the estimates of sheepskin effects for high-school diplomas and Bachelor's degrees using information on degrees received are more than twice as large as those which only use information on completed years of education.
In this section, I examine sheepskin effects in the returns to education for the UK. Table 8 i.e., before 17 years of age. Also there is great variability in the number of years of continuous education that it takes to complete qualifications awarded at NVQ level 4 with 55 percent of individuals completing these qualifications after the age of 18. In contrast to the US, the flexible features of the UK education system make any possibility of identifying a straightforward relationship between years of schooling and educational qualifications cumbersome. This is an indirect method of estimating sheepskin effects. The idea is that the completion of 13 years of education, for example, is assumed to mark the receipt of a qualification awarded at NVQ level 3 such as A-levels' qualifications. As outlined above, the mapping from years of schooling to educational qualifications is far from exact. Therefore using only information on years of education may result in biased estimates of the effects of qualifications on earnings.
As Jaeger and Page (1996) show, given information on qualifications and years of schooling it is possible to directly test for sheepskin effects. Following these authors I also estimate the human capital equation where there is a string of dummy variables for each schooling year and educational qualification as follows:
The major advantage of this specification is that the effects of educational qualifications are identified for individuals who have completed a course of study, regardless of when they finish.
The results of these specifications estimated over the pooled sample (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) are presented in Table 9 for men and women, respectively. Estimates based on the first specification, which has been traditionally used in this literature, largely overstate the effects of years of schooling where qualifications have not been produced. There are large returns to educational qualifications as well as (marginal) returns associated with specific years of schooling. Furthermore, sheepskin effects appear to be smaller for women with lower years of education than for men but larger for women than for men with higher specific years of education. These results are in line with those of Belman and Heywood (1991) who compared sheepskin effects for men and women using specific years of education. However, when sheepskin effects are measured using educational qualifications, the results suggests that sheepskin effects are somewhat larger for women across all educational qualifications than those of men, although the differences in estimates 
are not always statistically significant. These results are in agreement with those of Jaeger and Page (1996) who found that when using actual information on degree receipt there are few statistically significant differences in sheepskin effects between men and women. Note: Standard errors are presented in parentheses underneath the coefficients. * significant at 10%; ** significant at 5%; *** significant at 1%. Specifications include dummy variables for part-time status and controls for age and age squared. Empty cells contain less than 1 percent of the sample size. Table 10 . The table only report coefficients from cells which contain more than one percent of the sample size.
For both men and women higher educational qualifications always convey higher earnings, holding years of schooling constant. For men the marginal earnings difference between a qualification at NVQ level 5 and NVQ level 4 varies from 9 percent conditioning on 17 years of full-time schooling to as much as 17 percent conditioning on 18 years of schooling, for example. A high level of variation is also apparent when comparing the returns to qualifications at NVQ level 4 and NVQ level 3, with a marginal effect of 11 percent conditioning on 11 years of education, as opposed to an effect of 16 percent conditioning on 12 years of education.
Similar variation in sheepskin effects by years of schooling can also be illustrated for women.
V. Conclusion
Despite the considerable educational upgrading of the labor force, few studies have examined changes in the returns to education over time for the UK. In this 
